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1. INTRODUCTION 

F. L. Scarf and E. W. Greenstadt have been conducting theoretical 
studies, ongoing data analysis programs, and supporting research and tech- 
nology tasks under NASA Headquarters Contract NASW- 3087 . This contract ex- 
pires on April 30, 1978, and the present report summarizes significant tasks 
completed and lists important studies initiated. 

The present contract, and earlier ones in this series, provided sup- 
port for theory, correlative data analysis and supporting research and tech- 
nology. The data analysis tasks generally involve older spacecraft or multi- 
spacecraft and m- 1 1 i - instrument correlation studies which are not associated 
with any single, project-associated analysis program. F. L. Scarf is 
Principal Investigator or Co- I nvest igator for plasma wave investigations 
presently operating on ISEE-1, ISEE-2, Voyager-1, Voyager-2, IMP-7 (and 
Pioneer 8, Pioneer 9). E. V/. Greenstadt has recently been appointed as Co- 
Investigator ( without Project funds ) for the magnetometer investigation on 
ISEE-1, ISEE-2. Many of the required analysis programs involve IMP-7, ISEE, 
and Voyager correlations, or studies based on IMP-7 and -8 and/or Voyager- 
Hel ios data comparisons. Thus, the generalized data analysis and reduction 
program has been used to support the coordination of various projects. 

F. L. Scarf and E. W. Greenstadt have also been involved with NAS and 
NASA mission planning activities. Mr. Greenstadt was a member of the Panel 
on Plasma Processes of the National Academy of Sciences, and Dr. Scarf is a 
member of the Space Science Board, the Committee on Solar Terrestrial Research, 
and the Committee on Space Physics, in addition to his duties as Chairman 
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of the CSTR Panel on the IMS. These NAS planning activities are related to 
many of the SR/T activities summarized below, and Dr. Scarf also serves as 
a member of the NASA Headquarters Atmospheric and Space Physics Management 
and Operations Working Group under Dr. E. R. Schmerling and Dr. D. P. 

Cauf fman . 

2. SUMMARY OF COMPLETED RESEARCH, OCTOBER 1577 TO PRESENT 

We indicate our completed research activity, and the degree to which 
this research involves other groups, by the ensuing copies of the title 
pages from all relevant reports dated after October 1977. We divide reports 
into five categories: 

1 ) Papers publ i shed 

2) Papers completed and awaiting publication 

3) Abstracts of results presented orally at scientific meetings 
Workshop presentat ions 

5) Related papers. 

Title pages or suitable reproductions follow in the above order. Item 5 
refers to a related subject of investigation supported by another agency 
(AFOSR) , but demanding comprehensive integration of surface and satellite 
measurements and expected to involve ISEE as well as other spacecraft in the 


immediate future. 
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Magnetosphere Boundary Observations Along the Imp 7 Orbit 
1. Boundary Locations and Wave Level Variations 

F. L. Scarf 

Space Sciences Deparimcni. TKiV Defense and Space Sjslenn Croup. Redondo Beach. California 90278 

L. A. Frank 

Deparimens af Physics and Astronomy. L'niiersity of Iowa. Iowa City, Iowa S2242 


R. P. Lepimng 

Laboratory for Extraterrestrial Physics. SASA Goddard Space Flight Center. Creenheli. Maryland 20771 


We discuss jnd anjl)/e ni.ipnetovphcre boundary pheno’iifna observed by the Imp 7 magnetic field, 
plasma, and plasma wave instruments m 1972 and 1973 'i ne spacetraft crosses the das»n and dusk 
boundaries near 2i Rf dossnstream. and the physical processes at the Imp 7 nup netopause appear to be 
intermediate betsseen those observed over the poles and those observed at the lunar orbit 1 he Imp 7 orbit 
also traverses a dovanstream repion near where 'lireball' phenomena occur, and this indicates that it is 
rspcciall) important to investigate the ranpe of mapiiciopause phenomena detected with the plasma and 
fields payload complenient T his report contains a brief description of the relevant Imp 7 instrumentation. 
■ survey of the boundary locations for a 13-month period, a discussion of the dilTerent types ol crossings 
(essentially, sharp and dilTuse). and an analysis of the elcetroniapnetic wave modes bemp detected in the 
broad low -frectuency channel ol the wav e instrument The wave mode discussion, based on ci'mparison of 
Imp 7 data with low-frequency plasma sheet and mapnetoshcath observations from other spacecraft, le.ids 
to the conclusion that the broad low-frequency channel is sensitive to oscillations in the lower hybrid 
resonance region of the spectrum Details of the broad dillusc boundary crossmps will be discussed in a 
separate report 


Introdlction 

Although theoretical fluid dynamic predictions of the aver- 
age shape and the mean location of the magnetopause are 
generally in very good agreement with observations, there 
remain large gaps in our understanding of the important 
microscopic physical processes that develop at the magneto- 
sphere boundary Several years .igo, Hillis [IV'2] emphasized 
the fact that many theories of the small-scale internal structure 
of (he magnetopause are controversial, and he tabulated 10 
outstanding questions to be resolved in future studies of the 
magnetopause. This I9’2 listing included a number of prvvb- 
lem areas involving the local physics of the magnetosphere 
boundary on the flanks of the geomagnetic tail Specitically, 
Willis noted that we had. at that time, little detimtive informa- 
tion on (I) the nature of the tangential drag on the magneto- 
pause and Its importance with respect to tail formation, (2) the 
consequences of periodic wave motions of the magnetopause. 
(3) the estent to which the magnetopause remains well defined 
■s a function of downstream distance, and (4) the degree to 
which the interplanetary and geomagnetic fields are inter- 
connected across the boundary. 

In the years since this article appeared considerable progress 
has been achieved in providing partial answers to these and 
related questions, cspeci.illy for the dayside and polar sections 
of the magnetosphere boundary. For instance, the observa- 
tions of the plasm.T mantle [Rosenbauer el al . 1975; Pasch- 
menn ei at.. 1976) are of considerable importance in terms of 
the dynamics of the entire magnetosphere (see, for instance. 
HaerenJel and Pasclimann (1975)). but to date the majority of 
reports on the physics of the magnetosphere boundary come 
from local measurements made on the dayside [Rusell et al., 

Copyright ® 1977 by the American Geophysical Union. 


1974, Eastman et a!.. 1976] or at high latitudes just over the 
poles or from the region of the dayside cusp (see Reif et a! 
1977) 

In iliis series of papers we describe different types of ii'acr.e- 
tospherc boundary phenomen.i observed by the Imp ‘ pLisma 
wave, plasma, and magnetic held instruments in 19*2 and 
19*3 This first report contains a bricl description ol the re'e- 
vant Imp 7 instrumentation, a survey of the bour.da'y loca- 
tions for a 15-month period, a discussion of the dilTerer.t types 
of crossings (essentially, sharp and dilTuse), and an analysis of 
the electromagnetic wave modes being detected in the broad 
low-frequency channel of the wave instrument The second 
paper in this senes will be concerned with the physics of the 
diflusc magnetosphere boundary layers. In this second paper 
we will assess the role of the plasma mantle in terms of the 
propagation of magnetosheath turbulence into the magneto- 
sphere. and we will evaluate the possible roles of the Ivrral 
wavc-pariide interactions in terms of tangential drag and vis- 
cosity effects. 

Imp 7 Orbit and Instrumentation 

The spacecraft Imp 7 (also known as Imp M and Explorer 
47) was launched on September 23. 1972. into a nearlv circular 
low-inclination orbit with a mean geocentric radial distance of 
35 Rf and an orbital period of 12 5 days Detailed Im.p 7 
trajectory plots for the period September 1972 through De- 
cember 1975 are contained in a recent report by King jrd 
Teague (1976). and these plots show that in late 19*2 the 
spacccraM pencralls crossed the magnetosphere boundary (as 
defined by loirfielJ's (’971) average magnetopause location) 
at downstream distances near 25 Rf. with the successive in- 
bound and outbound crossings separated by about 2« days 

On Imp 7, simultaneous measurements of the ambient mag- 


Piper number 7A0728. 
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9. THE VENUS lONOSI'IIF.RE AND SOLAR WIND INTERACTION 


S. J. BAUER 

NASAjCiodJatJ Space Flight Center. Orcenhclt. Mary. 20771, U.5 A 

L. H. BRACE 

NASAJGoJJarJ Space Flight Center. Greenhclt. Mary. 20771, U.S A 

D. M. HUNTEN 

Kitt Peak Sational Ohseriatory, Tutcon, An: 9S726, U.S A 
D. S. INTRILICATOR 

Uniiersiiy of Southern California. Lot Angcict. Calif 90007, U S A 

W. C. KNUDSr N 

Lockheed MiSiiles and Sf'oce Corpi^raiion, Palo Alta, Calif 94.104, U.S A 


A. F. NAGY 

Uniifriiry of .Michigan. Ann Arbor, Mich. 4SI0S, U.S A. 

C. T RUSSELL 

Initiiute of Geophystcf and Planetary Phy^icy I'nnenity of Califoni.a, 
Lot .Angeles, Calif. VuuJ4. L'.S .A 

F. L. SCARF 

TRW'Sviifms Groi,p. Redondo Reaih. Calif 9027fl. I' S A 


J. H WOl F 1 

SASAJAmes Research Cenicr, Moffett f »eld. Calif 9403b, L’ .9 A 


Ahsitacl. The curieni <tatc of kno^^lcJcc of the chcmi>lr>. d>njmirt and encrccli<:^ of ihe upper 
•imo^phere and ioni)>phcft of Venus is resiessed iOk'k.ther «iih ihc nature of the solar ssmd-Ncnus 
interaction Because of the veeak, though perhaps not nccheiLlc. intrinsic magnetic field of \enus. the 
mutual effects between these regions ate probably strong and unique in the solar sssteni The ability of 
the Pioneer Venus Bus and Orbiter experiments to provide the required data to answer the questions 
outstanding is discussed in detail 


1. Introduction 

The interaction of the solar wind with each of the presently explored planets ap- 
pears, in many respects unique, hut at the same time forms part of a continuum of 
possible interactions. In the terrestrial interaction, the solar wind is deflected by 
the magnetic field far above the ionosphere, and the flow associated with the drag 


Space Science Reviews 20 ft977> 413-4.10 All Rights Resen ed 
Copyright (f) 1977 by D Reidel Publishing Company, Dordrecht- Holland 
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The ISEE-C Plasma Wave Investigation 

I . I.. MAUI . K W I Kl i)UI( KS. I) A. (MIKNI I I. ^Nll I I SMI I II 


llic ISI l -C (•l.iMiiJ uj*r i\ ilrM>;nrd lit |tii> 

vuli- iMfiiriii.ilioM <'»i iiili •('! iin Ijry uavc- |<»iln Iv 

inirrai II ui't \|>ci l(iiiii witli j i<f luml 

|*a\» ihaniu'ls iiivcr Hu* (tt'iimiii y II I 11/ to IINI kll/. Hit' 

main aiialy/t'r, wliiili im-t Ifi uHiliiiiioudy ai loi' jmi'lilifft. itivct l»o 
t'lMiipIrli' tfifilral Matit lo-i m'mmmI hi i'ji Ii of M> lilirr ilijiiiii'K. liif 
ifitirunirni trnvirt iiiiliiJi' a lii>:li wiioiitil) i<i.iytiiflii tcaith coil, and 
electric anirnna* with rffcilivr li-ngllitof ll.fi ami 45 ni. 


iNIKonm HON 

T ill' ISri>r pIjMii.i w:ivc iiisliiinu'itl will prnvuk' lii)'li- 
•si'iisilivily iiu'.iMircmoiiH ol inii'ipIjiK’l.iry w;ivc plic- 
noinciu over llic spctlr.il rjiim' i'nIi'ihIiiij: lioni lielow I 11/ 
lo 100 kll/. 1 lie W.IVC eli'iiiK lii'lil and ina(:nclie>nelJ 
i'oinponcnts arc dclcitcd iiMiiy a loni' iKMlv iiinnnlcd clociric 
JijKile (*>0 III, tip to lipl. a slinil liiMini nioiiiili'il cleclric 
Ji|Hilc (Ofi iii. citcclive li'iif:lli). and a lii;li scnsiliviiy map- 
netic searth cod The signal pnu csmii)' nnil^ in llie plasma 
wave cIciironiLS box and in ilie lU iiia)'iieloiiieIcr nlili/c 
ilircc dislintt speclriim aiialy/eis lint lovcr a total of l‘) 
ilirfcrciil frcipieiKV iliaiiiu'is vsilli vaivni}; liiiu' rcMiliilion. 
llic niaiii anal\/ci, willi lf> toiPimionsly active dianncis, 
provides two eoniplete spectral si ans pci sfioinl 
llic primary sciciitiric oh|ciiisi's of llic ISI l>r plasma 
wave nivcsli^jiion can lie snmmaii/ed as loMovss 

I) 1 o deternime the roles tlial plasma waves play at niter* 
planetary discontimnlies and al slieam-stieam mteiactioii 
fronts Some wave eiieipy miisi piopai'aie away Irom the 
disconiiniiity . and this piovnles a nonlocal wave-particle 
interac lion mechanism 

2| To analyze the basic mterplanclaiy iiislahihlies asso- 
ciated with thermal anisotropy ami heal coiuhiction that 
cause the solar wind to liehave as an clh > live lltiid even when 
the mean tree jiatli becomes laipc in n I AH 
3) To study the cneij:> loss ami wave-wave conversion 
nicchanisms tor snpialhermal elections ami pioions b> cone- 
latnij: particle disirilmlion data vviMi wave measmenients 
This study will involve ellects assonaied with solar radio 
bursts 

4) 1 o determine the eltcciive iianspoii coellicients (lieal 
conductivity, rlectiual lomlmtiviiv. viwosily) associated 
with wave-particle scaili iiny in llie sol.n wind 

To search lor local wave-pailnle acceleialion processes 
ill the solar wind 

We will also liy lo ev.dna'e ten,.:! j I oina paianielers Ivy 
analyzing plasnc' .c data, scan. Ii Im miei pl.nielary whistler- 
iiuhIc s'gnais that should develop wliemver (/,//,),. exceeds 
in'.iiy, and study the d>nanm.il enetgv ilissipalion piocesses 
that can cause laiue ampliimie Mill) waves in the solar wind 
tu ilccpcn inlu cullisionicss shocks 

Manuuripl irecivcd April V t<)7M 

I . I . Srarf and K )k I rciiiKkv .ne wiili I MW Dvlcnsc and .Space 
Systems (imup. Kcdoniln tleaili. ( \ <)n27H 
l>. A (•urnctl IS witli ilic llepjilMik ni riiysnv and Aslronumy, 
University ofluwa. lowariiv. lA 
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ION ACOUSTIC STABILITY ANALYSIS 
OF THE EARTH'S BOW SHOCK 


by 


C. T. 


E. W. 
Russel 1 


Grecnstadt V. Formisano^^^ 
M. Ncugcbauer and F. L. 


Scarf 


( 1 ) 


Space Sciences Department 

TRW Defense and Space Systems Group 

Redondo Beach, California 90273 


Temporary Address; ESTEC 
European Space Agency 
Dome i nweg - Noordwijk 
The Netherlands 

^^^Institute of Geophysics S Planetary Physics 
University of California, Los Angeles 
Los Angeles, Califo'^nia, California 9002^ 

(li) 

Jet Propulsion Laboratory 
i)800 Oak Grove Drive 
Pasadena, California 91103 


October 1977 


Space Sciences Department 

TRW Defense and Space Sciences Group 
One Space Park 

Redondo Beach, California 90278 USA 


22751-6009-RU-00 
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PLASMA FLOW PULSATIONS IN 
EARTH'S MAGNETIC TAIL 

by 

1 * 2 3 

F. V. Coroniti ’ , L. A. Frank , R. P. Lepping , 

1 2 
F. L. Scarf , and K. L. Ackerson 


Space Sciences Department 

TRW Defense 6 Space Systems Group 

Redondo Beach, California 90278 


Department of Physics 6 Astronomy 
University of 'owa 
Iowa City, lov;a 522^2 

^Laboratory lo. Extraterrestrial Physics 
NASA Goddard Space Flight Center 
Greenbelt, Maryland 20771 

it 

also at Departments of Physics & Astronomy 
University of California, Los Angeles 
Los Angeles, California 9002^ 


October 1977 


Space Sciences Department 

TRW Defense 6 Space Systems Group 
One Space Park 

Redondo Beach, California 90278 
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TRW No. 23'«99-6011-RU-00 

THE ISEE-C PLASMA WAVE INVESTIGATION* 

by 

I 1 ? 

F. L. Scarf , R. W. Fredricks , D. A. Gurnctt , 

and E. J. Smilh^ 


TRW Defense and Space Systems Grc>up, One Space 
Park, Redondo Peach, California 9027B 

Department of Physics t Astrorromy, University of 
Iowa, Iowa City, Iowa ^ 22 ^ 7 . 

Jet Propulsion Laboratory, irSOO Oak Grove Drive, 
Pasadena, California 91103 


Prepared for the special ISEL issue of Geoscience 

Electronics 


November 1977 


Space Sciences Department 

TRW Defense and Space Systems Group 
One Space Park 

Redondo Beach, California 90278 
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TRW No. 3 I 2 I 9 - 6 OO 3 -RU-OO 


CONNECTIONS BETWEEN COMETS AND PLASMAS 
IN SPACE* 

by 

Frederick L. Scarf 


December 1977 


Prepared for Proceedings of the Symposium on Space 
Missions to Comets, NASA Goddard Space Flight Center, 
October 17, 1977. 


Space Sciences Department 

TRW Defense & Space Systems Group 
One Space Park 

Redondo Beach, California 90278 
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The ISEE-1 and -2 
Plasma wave Investigation* 

by 

r. A. Garnett^, F. L. Fcarf^ 

R. W. Fredricks^ and E. J. Smlth-^ 


March, 1978 


^Pepartment of Physics and As tronon;y', The University 
of Iowa, Iowa Pity, Iowa 522^2 

p 

TRW Defense and fpace Systems Group, One Space Park, 
Redondo peach, California 90278 

^.Tet Propulsion I,aboratory, U800 Oak Grove Drive, 
Pasadena, California 911-03 


To be published in the special ISEF issue of Geoscience Electronics . 
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The Heliocentric Radial Variation of 
Plasma Oscillations Associated with 
Type III Radio Bursts’*" 

by 


D. A. Gurnett, R. R. Anderson 
F. L. Scarf* and W. S. Kurth 


January', 1978 


Department of Physics and Astronom^v 
The University of Iowa 
Iowa City, Iowa ^22h2 


*TRW Defense and Soace Systems Group, One Space Park, 
Redondo Beach, California 90278 

Submitted to J, Geophys. Res. 


*The research at the University of Iowa was supported by the 
Natioruil Aeronautics and Space Administra t ion thro-u<'l. Grants N IL- I'o-CSl- 
002 and h’JL-lL- J01-0i*3» Qe.d ttu'ourji Contract rL>\S5-H27 ‘ with Goddard 
Space Klip.ht Center and Contract 9^^^013 with the del Iropulsio:! Laboratory. 
The research at TRW was supported by the National Aeronautics and Space 
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GROUP 3: PRESENTATIONS 
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sor AR Pt.ARr M«ii>inrATiON oi 

DtRSTOliM RFI^TKt) PI PCTRir HCIX)H 
R. H. Ilol iwoflh 

S. Moirr <boih •! S. irrw*«t l^b. 

tJntv«r«iry of Calif. • t’A 94720) 

A d trri observation of aoUr flare mndifiia* 
tion of Ihuruleratorir di ivnn elerlfu fieida it pr«-« 
•anted. f>urin| lha Aur^iit 1^72 solar flsre« <he 
varttcal atmoapiteru' alnciri- f>aM in (ha ttratn- 
•phara dacraa-i*‘J by at laaat an order of msi'M* 
til In . The rlartrir field d*craaae «an hr ai plain- 
ed by a frndal in «hich the rir« iricsl condurtiv ty 
It anhanrad by loni/aSon due to tha solar pro* 
Iona. A flnbal irtdaa of VI.) »histiais shniaa a 
larfr inrrraaa at iha time of ir>a solar proton 
vvasimum, thereby indicatiitp a po«s>h)a «orM 
wide hifh Utitbie ai hanrairrM m thunderstorm 
pclivily. Models of thuofrrstorm lr<cferitif 
marhamama whirh are aupported by thaaa data 
will be dtacuaaed. 


$S 19 

pist non cATarttofmc taTtoam coutsiopb. 
acchT or ctuuTu ouhct* 

fienfc Oachllle (Desarioenf of ^eaclencea. The 

fennayivanie Itaie Vnlversl()r, UalveisUy Park, 

fennrylvanla 144GO 

I. J. ncyt 014 V Coil«|« Avo., State CeUe|t. 

fannailvanla 14101) 

aw leprtaslve freayancy of aeieorlio loparc* 

•f great wa|nlty4« la eypaorcod by the atteorlte 
flua and the |toylr| Hat of terrt»trlel rraiera. 
fha 720 kn 41«oatar 15MIX impart atry«.lyre. 
about )S0 fY 0)4, preaento the poaa 'Itv th^t 
•aaoao si |reai a« the lort«at aotetofit U0*'rt) 
have cclllJed with the tart), throughowt It* 
aiotory. (h«at fioa colHolon*, ayaprntfed about 
the tarih, vlll re4yc* ln«o!aMon Sy4aTa»tlal 
rtSvcilona vowld ceo.rt)t froa c«lH*iloni with 
aaao'i iroatar than 10^*t9« ard stneiU aeertlea 
ftaator ttwn 10^^ er|«. «o)ra> tc eiploalona a^e 
af the order of *r|» vhereaa a *t«a crater 

reprrsrnic a lo7^ erp* col latoo, o<>4 ISHt**, 10^^. 
Aaalpi'wal oppcoachrt of •. J. Huwptrrya n4«0) 
and t W Barrtit (I4?l) are weed to evaluate 
laactratwrr cluir.i** to he eapected (rue duot pro- 
duced by colHaiura Ae^imptlcno stir ore 1) the 
duet aoounte (o only ?.0owl to l.ut of the la- 
pa.it*'| aaa* 2) the oe*o« 1 te ynl.ora)* iloper- 
sed Chrowah the upper urmt^r.ere oi.d per«l«te lor 
an arrreclabte ciae Thua, a cellldlri r«te of 
lO^^fmo, capable of ferwlng e dteaeter 

etotec, ol|ht |«nerote IG* ' •10**'aT« of du«t. 10^* 
pie of oeioool ere equivalent tu 2 'jO. g* e r.actare 
TMa wuch aaroaul, saje up <f p^rtl !e %trr» be- 
toecr. 0.9* a*d 10.0 r dia'ieter, «m„H leaj I . a 2)* 
dacreaee of Irtadtanca and a ln«erlr| Lv 1m*c of 
(he ilohal ifv-aol aean tue^-erarjte *>111 the du*t 
ae;honl»e oppeere to be effetltve fur l^'wert'S 
iMrbtature for short periods It cannot OwCount 
for cold or usrw clleatlc epioodes of allllone cf 
yaart- Thooc Italtatloro ulll be dlscuo**J along 
elta the posslMllt its reetdtng in .t)er effe'’t* 

•f collloton - changt of cals of rotation and 
change of the geographical relat lonahtpa of con- 
Ctaeofol aad ecoanlc masses 


Waves, Abundances, and Other 
Topics 

Cathedral Hill 6 (JT), Thursday 1 330h 
Louis Frank (University of Iowa), 
Presiding 


s 
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laiTiai Itrr MChCTiC nciD riMavatmus 

IdfSOtAl SlCiOh Tm( ICm Kf.f 


f e Sr^tenstedt 'Specs Sclew<#t raw Or 

N'*se 4 ipace Systems &rrH<p. Se lonH i lea:**. f#i 

9C2 78I 

^ C Medqecocs (Oept ©f i»per .yi C*--'e i* 

• • tc«ence 4 Techn.ili/Ijf . .n s « 7. fn^lendl 

I* • ■ ve Hnn 

4 ^ n^Sh#r*nn 

f 7 a,«s%pl| foM Jt Ins! ©♦ Oe.»ny|lcs » 

•'anuipr, »h,ylr«. UnU ©' taH»nm,p pf LOS 
Anopipt, Lee Anqtlfs, Cat>' 900^4) 

7ho aerify otbUi feiiawnq launch oi thf Hit a. 


9 satefliln pair «arry ihe ten- spacecraft (hrounh 
the suhsular ren, e* nf the p,tt |h*« he^ sIuhL erherr 
the iH^inel ranrie of o* Inniai i"©*- of tf<e inir* * 
plenelary field Is eerrcirti |i prnvid' r>u^r'»US 
crnvslKSc and rncrov.Inqc of •iut* • *rerpend ic •»! s* 
prut I Ins Wen c«'S%rnuv are i'teal for detect inn 
shoe) eu>r|AM e«oesurint| \)uxS vel>Kltirv f*<e* 

elnuS nbserv-M Irsftc py %in.|lp srar«iraft t>r foriul* 
tows Iruation* «>f ptiec nl intfi iatelllt«*y 

huvC ulvrn #«tlr>4trc uf eq>> i v.1 f **" t , r>»nylOf<t hnv. 
«*w<L velircltlec In |Hr I a>« Id f«i 2h. 4e>/«ec 
H.uv^vO» , all evli^-slfc have »e'7u»»nrf 
ah<'ut thp in whicn the «u.vk ^v»o or the syin* 

■eetr* and «n.ip«. ot rt-e rueninal Sh«.ib ’Curtate," 

eince even when («vn >pa<evraf| verp available. 

|hpv were at >eaN| «e*era> eann radii (S|l apart, 
never olnno the vanr cn.»cL noraial, and had te be 
'*rnnnac t ed ' hy a hyi*eihnt •€#! «hocb enntowr how. 
for |ha first ll^. S'^ltaneuuS e^avure •rnic 
separated py 01 Af af*ord ar* opp<>*tunlty In n\tl* 
Plate IcKcl. instentana<<u vrlocitles of shens 
motion arNi apply Cher" te the study ol shtHk struc* 
lure 


MACNtTOHrOftOOThARIC I^VtS IN iNt SOLAR WIND 

R. J (lunar and Rlandtarp Laboratory, 

iJoTy of Art/ona, Tution, Ariiona 8S/21) 

C. P Sonett {Dept of Rlanatarp Setmeei, lunar 
and Planetafy laburatoty. dnu. of Artiona. 
Tucson. Artiona 6b/2l) 

Me have Investlqated the behavior of eiagrseto- 
Nydrod/namfe eaves In the Interplanetary wedtidh 
Using liplorer 3S r^gnvtorater data, 16^9 Sfple 
Intervals of I0*ntnule duration i^re esaminvd and 
analy?ed. he cur-owte vsrtartce ellipsoids fro* 
■f>ich the Rtnin.i/m variance direction, or ^ (k IS 
the vector defining t^e direction of the uive 
phase front). Is deie*T"ined k sho«s an e«tra* 
ordinary peat In population in'tfw direction of 
•I’, «ith half width at half eaiir-u*' of IS'. 

These irpiy a field of Alf«en wives rropa^ating 
nearly along <B*.Tne solid angle decreases »itn a 
winirge near if* iway from «6» and reaches a 
secondary maii~ue» at 9C* frer calculation of 
fi k I (wnere ej is the eigenvector in t)e 
direction of '^aii-j^ variance), the seco'^dary 
tan be Shown to be a non-propagat ir; 
mnde The insular spectrum o^ ^ has beer e»a- 
mined for effects of both linear and n.nn-Hnear 
•ave dipping In additio*., a set of 1 -hour data 
intervals en^Trpassmg tv above lO-mmytr 
samples enre analyied and their respective wave 
characteristics identified As vie id frar th#it 
results, a grpcs ^oif\ o^ waves m the iMe*-- 
planetary eedWe at I Aj consists of a sea o' 
iVOtroptt turbulence upon wMch is SuPert'^^pCStd 
a beam* of AHven waves propagating alnng t^e 
average e4g»*etic field direclior, and finwliy, a 
non. propagating field conve'^ted aitn the solar 
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*• , * * • ‘ t i I '* Uhv* I .• » V , r.- 4 

It *>• 'iwrut.ji^ t.> .lariv 

raft ar- ri,. *f ».* 

• i« •r r‘nj A .i'el. >> t. I 

wwv* f ••-ruf a I v l•rte» f tpi*/ i ir • • ' 

J t • I*, r I I t ra 4 .4 app- sr : -1 

t > la*ii <p t A‘ •' ar* Mr** •( •!! rat. a. 
H*i». *r*, T‘^ a :i|t. 'r .if ir.v « . . v .*• " 
wav f t ->ij L I r rc-ai* <* I a* r 1" I'* v-«r 

ar •* 1 1 ** (*'* V l*- ir e: pla •# r I Ula*. • a 

1. cut a. a Itv 8r*r. I .r.t. ia*tl a (*> v 
f.w«, rtnal*t»* .*»a rara*.-1iv 

fW V e. •..*.• I • *. tr f I. t't vj*.,. »:• •*.# 

a ^ Ul <4- r a d f r* , . -f .-t if r»*>c* s: t .* 

••l»i*tr»n pta*ra ..milla-, *e-4 ^ (• fca • 

«i 11 . d< 1 . r a I # ra J • 1 11 • !r • a 

0L*i*rvati *r ’ t c • plai~a u«v» y-«- a 
u!.*> t).» H^LIC I a 1 . ira^-n'raft nav* te* 
n*ari r4dlaM aliv^*4<avta«l>ur0 »tnaa**r* 
■ ta« rauial eap*'d ■ .-i .f t*ef ral 

erfn.L. . Stbilia • mevki, fyv. gw. 

apamt raMt.-ut'«»t,r.»krp-r*'ri,c.%raf tra 
epa-evrali a*-*- 'uatl rad ai). a.«g *d, t r 

• pa««rraft r.*a»»f • * *. u.*.»r\*fc f *f* fr*;.**®. 

a d r r.- inl'i.st •ir.'tf f a -a u^r.lla*.,*^’* 

• ha». I '•tt.r.f ift Vc -:ra''. 'var. 

! f tr • e » . *a* .. a I . .r* r.ri ■ .a *r aspl 

l.d*r f -r Ih* l a i»*. •a.... Tr • fta 

iff urr >rtrn c • f ti * . .i *ai art .a • 

• Us mv-arl Ih* »a- 'or V Apb •< all d ..".'g 

raital alia n*r.t. T.t «rt»'t of ir.a a .lar w.4 
air*ae afw-- t. .»© frcw-a^c) f - - f 

1 .•a'*4fcL* u*v». V ' *. • :;a * ra*’*. a'v 

rai all al,*:fi • H *1® • 4.» .'mi. }j'~rr 

‘»**f a®. : 1 a 1 .aj'.r*- a,r 

plat-A 't a latrl y.i '/Tr «U 

rni. i- .fata ^Ul al t» p eua-l*! 
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. ■ Ml I •» t r,- . . r.-m* 
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r nor • . t t ^ I . * . 

( I I- • • • I ' t . * ■ I 

Crw| •>.•« J • t I * %i ^v»- 

I . V t* . t . t V - . . • . . i 

»• **y . . 


REPRODUCmiLirY OF THE 
ORIGINAL PAGK IS P(X)R 


* .* t tvr : 'jl.- 4:t 

-ryu I 0: I G’.’.T '* ‘••Mir. A'.' VufATt- 

»• * • * '■*'*r*- r. ai-a a-.4 Artr * Vy , 

Tt 1*. * ’ 1 1\ , lA i • 

). *. .rarf « ;.i' r , fh r fart, 

g. tlv d A-a.h, ng ue • 

a. { . ) .r *h 

g. 4 I® a* fP?.at;a uA-tr., 

J-* Jniv. f I^a, . k, .A *-5«c) 


T *a f'ml a’, r* 
*1* clrtt f !• ; { • *:♦ I 


.It. : r m. ®. r s 1 a - a un v 
V • ® • * . ,a. • ®;a-.. 



A (>jASU!N(Av ArrgrA'l TO wAu ■ PA4* ICi' 
iNTfRAcrriN'. lb Thi SOlAK elhC 

t C. Cnodrlch (Center 'or Stain Ae.rl' ** anc 

0mpart*enl of AhySiCS, Rl^. LamTmioge. 

RA 02U9) 

(Sponsor JoV M lalcher) 

Me have developed a set of ou4s*llne«r 
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SPR: Magnetoapharic Phyalet 


•Ciady cvtjinrt tio«» 

«rd • vAtia'tyuf tr«n4i»K«Ml tr « it*« 

«Airh h«v«» r^t tt^rut ir^l |y tn 

TJ% «uunt ol .rwil 

wf « ^tular %T3«» (|w ^«iK th» viiaif^r ol 
«npn|ii 4 (»an «d (In* #((oct o( Um 
tlMiftr (i«ld <jr »Jr pIJ'Pm «l^^l cwKvtt ore 
4iK> diOCMMrd i/\ Irnnt ef * «r«| i*. 


|h*»lr •Mfci»*iili»l rfwtcr np**r(ro »#r» Bll 
elt;iiR< |ril/r*l ly a rc'***'* r^**^ 

3 krV. Ihifusr auioi.in .iloni* thP pvnoinc nnd 
tnnrniue luforol oval t*»*.^|ly difirirni 
clw^ ra^lprij*(M ^ ft ow I ho a of Ut^t ra'lp auf *>pa I 
an a. 

Unvilrd 


viljr. aM o(Kpr para'of'ttra ara #<vai 
(Ifivilad |ki|iai I 
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•Work aiipp**rlad b) f'SII rnmraM 
H 0 O 0 \i^^b•i *U?'M 


t" !• 

rOSSIKL^ MCCNANtSMS OP LtiMAfe 
tCni-DIUMAt VAaiATlOM IN TK( 
COUATOKtAL DST iNUtX 

t. laaal fCIKCS, Unlv. of Coloiade 
aod NQAA/NCSDC, lotiJdat, 

Colorado ••Id)) 

Oftallad aoalyaaa of tha o»t 
tadna ( 19 ^ 7 * 7 )) then 4 rtaar lunar 
•aak*dlurnal variation whoa# pnatp 
la atabl* for varlout l»v(M of 

J aooaonrtic aett¥l*y |« 9 ul*t ir 
laturbnd prrloda, 

Ita oafiaa occur at tdh and 13 h 
in Gaoiraqnat Ic Lunar Tiaa. Thp 
•aplltuda of tha variation for 
duiat tloaa (l.inT) la aaallat 
than for dlatuibad tiana {•.IrTI. 

lla could aiplain thia variation 
by aavaral poaalbla aachaniaaa 
In thla pmaantatlon only two will 
ba dlacuaa*d: 

111 lonoaphatle L currant ayataa 
Podlfiad by tha 9 aoaa 9 natlC 
latituda of tha Moon« and 
17 ) Variation of tha partlcla 
population and daforaatlon of tfr# 
ting currant cauaad by thr 
alactilc flald aatandad froa tha* 
lonoaphara . 


■ - -»■ -■■ 

Sa 30 

UlTiai \Ml >VlGV(TtC ririD MSffivATlOhS Tn| 
WGAtTOhA.Sl 

C T au»%eij 

fT rpnU (both at Ir^titvla 9* Gacr^rMci. 

Unlva^iUy of Califomti, lo% f* 

( V C'^aanttait (Tfiu ijrita**i Group, 

Nach. CA fC/ie) 

A.C Haioacot* (Inparlal CoHaoa. londo^. fn^la^dj 
M G ItvaMon 

I. l NtPnarron (bo*h it laitltuta of &ao:'**»>tt%, 
bnlvantty ClH'O'nii, lot An9plf\, CA 900?< ) 

Tha ISCI A/8 tpaca:^«ft *»^a trhaa .lal to ••a 
launchpi into hi9*ly aMtpti'. 0'b‘lt nr Octoha** 

II . 1917 naU I'tpr th(t itit'a-rt M bn *'9 
■ritta^ Ona of pr\m 0 cbta'ttva^ *>f l^M 
aiitioa M 0#ta*»t«it to** of *^a val* ♦fat 

and tnui**atta'» of m* vinojt •w';'-atotj •*»' 'C ! 

bej*'d4'v la*ar| ir oabt» *»»ja'fen a*>d i*»ifal I 

ditl radu*tinr l<C0*d*nQ to cl^** •*“ v’!! * 

ha*f inifil •ai.u'^anantv o' t*»a t»‘U«'*at\ o' I 
tha M^natOCIjsf It I fa« lnci*tont m (ha rinqa ( 
froa 0A0< to UOC iT At | *!••» »p eMl ^ 

pratant i t'ltut *aoort on (n# apg«p»tc riplo i 

ln*atMq*t 10** I 


Electric Potential Diccontinultlot 
In Laboratory and Magnatoaphara 

Garden (JT). Tuesday 0830h 
Dtvid Eva'^s (NOAA/EPD. Presiding 


i* iN.ino »»i* 

p«r« Mir^ I iriN riiAin T»-|ii •IK ': (h 
Q l'If 1 AI'IIXIIM AHCS 

C« •!. hlr ryg rSfMra | , t’n*V. *'f ♦ . 

PWrkalry. ( A •4730) 

Harlron pr**^ Ptta'Ior' »v ni 

• rca war a ^aar* i» • hatr.j ..ti ^ i. •. h im r*l V"a 

anai iC' ^ » (w » iit*« m '‘Mm r * i i’.W ■ 

iaiaUitau li !«. ' *ui.d il».i» lA A -t* • Mf 

aiimlofi'y *• c th^ ii-i a! h.a raia u « 
•UPvr>d ovar »lt«* lata rvai «i (• «*•»!, * at Iv • an. 
Inf nvil, *fi'l vu»'*a»r*H ••■fr.* I <a<;.tr m* riia- 
erata Aa^n Mtarr^ n*»%#»4 J (haaa phan.i- 
mano wara ahnul • faw atp aui- aar.ar in*' 


SN 3.* |►'¥|TfO »*AC* 

i.iniiMiNrs ON ht^iiNiUL 1^1x11 iatixv 

A. T. ba'-f fr#par|a«nt of rh>«K'\, 'InUaMity 
l*r ( CA 

(t|>onior -tuhn i Uiniklar) 

t^rgt l•H•ll;ad polfitOal 4<>i*h|« |ayar«. 
ad ** oh.araal fo Jr»a|.>p fi • a <oil- 

lary I fiaM «tri»<(l»n la a pl.i*ai iravffApd bv 
ala^tr >n Jnftl. vg * StreOg alvitter and 

l■•a a. I atar «( lan« o> or Air>'«A tta lt>afA. T>«a 
pntantitl I i>ar« ara iai«taMa (n large la«ati:ad 

p>«trnii4i f III. (••«( t'Mit with ^^*3.1, liMi 

fliKt'titt Mi« ire ilAo f rnJo> au by «o<tfittr- 
•lia'Wtng tan ha ••« In of (ha douhla 

tavar. At larga altviren dtift valOAltlat 
iU » lu>ai« art laxfiMa to large Ion 

f lui'(u.ill«>tit allh fn/n appiria^hlng unify, 
hoiibla liyar* In tha pra«an.a nf • o giaric 
field will ha dlt^UAAtd. 

1. I N Qtt m and A Y *on|, Phy . Eav . latt 
IWl (1970) 

2. 8. fa-ing and A.T. l»un|, ATS lullatln. 


%m INVlTCC 

A MWiru Of PA8TICIX («/ • X- 'Or* r. ♦»» f •a!TH:)i 
l-tfl : nu T »l' W- H h^:ni.i r h A-.r M' 

ACnuhATljd PH.CfGat.* 

M._p St*!X ^ 8*** Ccla'wa# lA arotcry, Uriihral 

Polo Ailu h*ia«rch ;Aucr«t.r>, HI- AU^ . 
ChUlornlo ■a*jv>*) 

lArur- t o!* Im icharla I'.r-jr-t irao f nttlnlrMi 
field oil* *•'1 l.a. alar»fjc Ita.t Ora (h * 
tc be r*-p -iiltl* fer ’*lr\art**l V #/•!.•.» a .i at 
l-aa* •-na of Our re ir^a. 'a-eji- «’f 

!*• u*l|*a ry ehorer*!* ftstt”*, l*.* »3-’ 

• •(•lilt* I' for tr.a lire: tl»a *»*i , r«‘eaura« 

••otl a. thin thrir ilf ja* *• Oj’llij- . cf 

• i ‘■f I*. pv’.e* rrgl'ai- ler*.i le •*-• v.re- 

• •• to t* ti.a Arr-tipa • arvuj vitn elar*r fe*l* 

er,el-r*t* e-. I ft. tr* lAf'f***! af * t ai*.h aoar* 
d-*ie lun ija'tf o'trM ei I •n/na*.*' •l#-« 

tr*r ap* Ir nrtar* aUl ft* r*vlr- t. A*.eil» of 
th- en 1 •v.'.er dia*.*liwtl ist o' t*a 

• ni» erl I in •)•» aa. e. • *n* 

fMr*n*» *.u 'a ir etKut tie #•*- *a*.f, f D.a 

• H i«i *'.r retjra t '.* • •'***lrr 

,r •» *a (%«l •* p’.tra »if.4f • •• ft* 

r re ••r;a*l'* •* •!.- etr rtufrt er* fl-1 er I 
t a.a» • f •'4 • ►rrr pfa1‘**-l f. y i». »r.V*f*t1 

e - . r*** I In a/a tr #ur* 

► 4 Ol el, •. I ir l**eU e ^r • ^*e’ -t *rnt nf 

•*ia fe»ailai *larirlr ( j a | ,i nf a l*> »e }• tr^ 
r-rf-a. An *^#01 nn *•) j>tl> I'/Tf- la ■tileh (ha 

vra.p 'loe r-p r**d tn*aasa # 1 #-., fa*l- 
•ft will .a l•a-f| el Ml 1 *t**a t** rr»n»a 

01 »a A.f 1 ;^ • e d ‘“• a*J a«j.»rle* 

r * e»af.y 'I *h* a a**re’.*J r» l* *.hli a/an( 
ea ••• !• 4 1* ■* . . 


te |Sy»*C*> '••'‘fa 

S.1-3 Olt^l MV A I l'*N*% ''I MM l MO-. I A t M 
A ^ll< N KS 

S. V ■ r I Ptn k I • I »r'p* .*»•• I *'!• • r* . in* a 
” ~l nli . »*.»% oft »itf , iw-iitUi,. < \ 

II . fl. 1o>l**'M •>!«»#•• s. aiila I , t #••%• «»f 
('nlif., imilirlay, I \ •l•.*l>l 

|*o|r»i(iel ii , - ilh- I • In- '» «• 

• IMtr V « . • I *• <M'a» I 4 a I 'i im* t«' Iv *•• »|»r 

SI-3 »«• •!’ ••• M h' I 

(|i. .'^•alltlr ifu.gt-r «i Mil*- » l.t|ll•.•( 

I ha . .t • • • v»»« • h *l V •! h |» • I I » I 1 1 « 1- h • • • •♦n, 

f la hi 1 1 I **• I 'I'' n V a J» . • I rtii ha I •• , h •«» • • a • 

^ <|i»a nr V 4 « . * 'll • >ai la r , r h>. «• > laia* . • .im- t v r I* • 

*• la . »»i a ?»va a »♦ ■ a » » I I ««it« i*t ,•••»* t a* «••• . 

f*nlil >l-rna>* i-i rft»l I • »n i-l a (ha a 

A 0 0 r>r I. »(*••«• 41 a {lae .V il *a |a* n't.* • . r .•* 

yltOChe f •• ln> al (iMir, tlt.tM<h-, lnacnati< ;i 


3ft 3b IhdlfiO aiPC« 

n.M TM(t>7 A I ir SIIOTKS. r»0! |<1 K 
UlYMli. bNI) ANt'VIAl.Or^ Ml siNllVn V IN 
lilt MAONL rCM’Ill ur 

F. S. Mn/*r (both nt' Spa> a Sci. I ob. Univ. of 
Coltfornie. Ilrikt-lry, CA S47201 

EIrcttoaLniir ehixhe tnJ >toiibla layart ora 
defined. diHCuetatl, •«rtj rorr-imrad aittionemu* 
Irnie raeiAhvity. A double Uyar nr alar(ro«*wAUc 
•ho<'k It 0 Yarn frrr|uniuy poinnlul diicohiinuiiy 
In Mta Uiti ot thock frarna. ret(« t tiva!y . Mtlht 

• in(le f hirtclmniic ti le ei/a. Ir cor'r^et, 

• nnthaloje latittiviiy rr«u!'.t Iron enhAr.rad 
eolltnionn »ith rr.,«nv *A\at of non/aro fra)jenrv 

• r>d diKcrv'nt »Av«lan|*ht. 7 1*((ioiu:tc tnockt 
Arnd/or douhla Uy< 1 e ara fui t'-*r cK^rarteruad 
ty tha plhenio norrrAl n«oda that craA'.aa tram. 

Ion atouM'*' titocks or double lavert car occur 
In unmiynatl/nd piaftmAt nr wi*h potential drnpa 
along the n'Scnetic field line m i. agrtei.gad p ae* 
mae. and Oieir ihtrk.’ re^ea a*«la «ith the Ceb.-e 
length. |pn cytloiron <ho*ks or double Uvera :an 
occur In tr..*t|:neii/ed pl«tsrroe »t(h (lie r.a)or 
potential drop PorpenJKuUr 10 the rrof'iei e 
field ond with (hKkneoens ihai ocaie oe tr.e er>er* 
fetu- ior fvrofodl'jo. U tO Buffge*trd tna; :urtu* 
lance ord anorral 'u8 reeieiivity 1 ay provide 
local modification of pirticle o<eirtbutior^ fur.c* 
liune ea;ertia1 to the proluction of elactroutatic 
ahoi ks and double lovcre in epa*e plasrrae Tha 
S3*3 rr-raeuramente indicate t^al all such ahockt 
ara in fact accompanied t,' turbule.*na. 


S* Sk 

nn.D-Ai u'NFii rvfinKsrs within 

y I I ClItfi^TAT U 51 MH ys 
1*. A. (aitell 

► . s. Morni (both a» Sf«re Se e* . ea | *b o-d 
riiyeice hnp? , I’niv. of ( ali'orr'ie* Hetk^’ey. 
l A '.4 7 ?Oi 

M. It. lorurt (Vpuce Srirncee I *h, ' riv. o' 
ialifornie. Meiheley. ( \ S 4720 I 

Although th» As|<rct fr.icreiri??'r*e r on the Sl.J 
aatcllite hm a ' t-e *lut on of '^nlv 9 « 'U er’v one 

ei.A, It le eteftl*-. n«d the orbit ar I ei 4 ;«**t o' t.e 

• |bi( er r 4ft .4 r Hral f *r n reaut .*'C at er t» ' 

f<eM*alir'^«l « III I c ntik •’« (ei; Je «1 m p ig*'et r 
|oiifilu>lt . ( »ne poT> |W'i'' n( o( th* »' e,*' n'm field 

i« iiien aii> e-l \r «w (»•.'(■'« tioi g the « n p ax* *. 

m h h I « iieii tllv al gru'.l i'e^t - « r at. *hr direct lur. 

eer ail I V e to i-et mi huli 'pe pi • '.i> ed tw 
*h. - • i|i I ««t •« . H\ j ve r if i«x *h'» • •*« rv *rient 

r r <»ni* ep'H i»r » i.%( , ihr 'ir l.l 1 * it icv> an he 

e 1 h^ I f t« (ill ■•( *• (O 1 0 

I t ,iM«4 r I «<■ (w'f |iir i«)l . tr • -t' tx r allv one to 

i 4 thiiiw(*<‘l|*«tt«" -iMi^ lAte am. Ot 

s I . I • t*t |1 ( rf or *f 1 f * * I .en , • i» i »*.; I.i f 

• Ir. 1 “letn eht L,, i drs. i )*r * * \l »»rr rt 

1 1 1 1 ‘*7 . » I X pi> n llv iIm* irfr r I r I . It t t r ■ a • \ e* ( 

• •ve I (*. I It* ? 'Ir e I m* »f i nv 1 1 i i •' * l.*t * i 'i *e • ' * C 

r • I.IMI (im, |*U irg Ax ’ * tt pr • III I ft ' 'r ,>,i(ir % 

M|i t«t *. j « It . i|m( .»(m »• IM I a of Op|»* 

eitr Ic di rrr In I u< I rnl*. II. *th the riw i f r in 

«' ir< 1 1 .w<e A till the r !>•• • gr (u ion* t'.arra.i' l»v - • 

• • XI 1 d (• It t •. le ilrt*.. (Ml , 4 n o'l«'r . oijr* ir a 

• e.i titiihlr ft irtrtn ttl (tir ohv e i x •' I mi « a * d 

I tit t r nt . 

Vt»ei. I ^ , t \A ( II laof’. M h M'j ♦* »t , 

\t f *. he >l« x . II l< I ttl he t (. H. r« t • Ik . 

iiH* I. V »‘tr 4 '’. » -h*.* I v.xlioti* »f pa *-*«1 *'• 

II UHlAtit *ht>' k -• r Die (ftlgr t xfi e’ oa,’'* * rr . 
riiva Mr» I rti. . 38 , J T. MT 7 . 
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1 .4 « , ! -i i » t arn5*mogiHeiost)nerrfc pn)/»ics * 


L A. (iAti« of Orpt . itf 

fhf*u,%, rktrhtm, *m »^a;4> 

■1 J U'f^ll»(^*r.(lAriro Ffmi InttHut*. tkiiv 
of (liita|i. saSO S. M1i» Avo , (>tcofo, II 

Af present initiol fro* 

llllfA ««n»or of Ihr H«i rion.k U«l 1 1 iit /l»>i yrt • 
litr of MoryJand •<p#rio«nt on ISM ■] |«iM 1 
launkhed on 22 fVtoirr I'M* info • higi.lv 
• «cmtru -ith •!' ^ rarth r»Ji i 

Tht UUlA «rn%or con«i«M of t rlrt' 

tro^tatic iirfloitwn «v«ton. ant! an arr«r of 
«eiid ftiata Joteklor« Thr position nf thr ilr 
ttetor, ahikh d<*trrain*« thn ciinrgt prr rhirgr 
of an tfiii<4«nt partKia. rcg>tht*f ktth rhe 
•atftuiaJ a»nrg* Jttamma thn ih:iigr 

•tatf rralimnarv analt^M inj»«atnt a rith 
variatf of phan«'«rna art uptra*itr in thr Iran* 
thtraal tnrrgf rtgmr (^10 ktV/Q to Ninn tt\ 'Qi 
cavtrtd h\ ULiCA for ttaiaplt. fer ino activr 
tiM pario*}», hoth Mhtn tht tpaitcraft »at nrar 
tht tarth'a hon thoef. wt ahow ihar tht prrton 
apaetru* gradualljr hut conaiattnt Ijr ttttptnt 
alth tntrgv ht ■til alao dtacuat our oh«tr- 
vattana of alpha particlta and htavior tltntnta 
4urin| thta# atonta 


$• S5 

mcftOMOciisoa usid Kinrrtric iNsnuNBirrs 

li SfACf 

M . Wt t tdtr ha 

0. Allan 
f. Harvtv 
a. Stauduhar 
t. Torhtrt 

f. Mottr (all at: Sport S< 1 . l^b.* Unit, of 

Call(nfnla« Atrhtltv, Ca- Sa720) 

Tilt flrtt »Urnfrotttar>r cofiirollrd 
a<ltn;l(lr InatruMni flown in apat t la tht 
Vua«1-Statlt flt'trlc fttld faptrfntnt carrltd 
aboard tht i**CF*I ara.trra^t, tohirh waa 
launrhtU on 7) Ortobrr, 1977. Thr advantaat* 
of alrroprnrr«aor board ronern] a\«tro> In 
atltnilflr lnatr..nrpi> ahi-ard apartrraft art 
dla-'uattd uolng tnr I9FI>1 d*)A'^ t»pt Inarru- 
■tpf at an taaar^r Thtat advartatra tnrludr 
alapllfttd inttrfa Ing i'> tnt «f.a>.rrraM 
Ititattrv and r^>V4ns.' «»atr*a. and tht abtlltv 
to tat'uCt alK*rltht« h allot* t^t Inatru* 
•tni to a'^alvtr tht data t^l.h tt la colltri* 
Ing. and to rtronflg^rt Itatlf in itaportat to 
r>angta In that data In addltlor, alHvt tht 
alrrnprortatnr can titri.tr pr grat attra 
wMrh art atnt ro tnt a;a t raft by ground 
f.'OMhd. It la peaalbir for tht a. ttntiat to 
In tfftet rtdtaig'' hfa Inatruotnc afttr thr 
apartcraft ha* hrtr lawnrhtd. finally, preh* 
Ito* ptrullar to int dratgn of a olrro* 
prorraaor avatr* which fa t' cptratr in a 
apact tnv It .>rwtrnt art dia'*uaatd 


5* 9A 

WAS or 01 aS 1*STA?IC *< Lflbi 

r»t(7ti»»KY urrTAic nr;*'* ■:tm shMrai^*; 

OmSi.f hA.'SfS .'h TMf ISM -. ShAtr^AAFT 

f. $. Ho itr 

I • Torbtrt (^th at Phvalra Otoarmtnt and 
SpO' t Srloni-ra |.4h'>ratorv, t'nlv. of 
California. Itratity. Co- 9*770) 

1. V fahlt* n 

C.»C fal*»^4«ra' (hotn at hjau-t* rhv*t'a 

Dltffai r. ■ val fn» (ut« ’* 1 r nn '.gy, 

St'K ahi .t . bwtdrnj 


t.W. (.rttn*todt (TRW Syactaui, Ont Spara Porli, 
Rt«h>nd<> AtAch. TA 902 71) 

P.t*. h. dgn ct»rb (Firpt. nf Phyaira, toporlol 
ftflltgr, London, England) 

M.i;. KlvtUon 

R.L. HtPhrrr<*n (Knth at: Inaclluta uf (.tfphyiilra 

anil Plantiary Phyalra, I'nlwraUy «f California, 
l.f*a Anprlra, (A 90024) 

Th« ISfr 1 and 2 apartcraft wtrt ourrt**fully 
laun.hrd Inin highly rlllptlr, 2) aarih radii 
4 p.>grr nrhlt» on O, i».hrr 22, 1977. T>>t two •i-rff 
•raft aro In nearly ldtnil*al orhtta with vartahio 
afparitinn ringing fru* about 100 bn tn arvrral 

bib. Initially apogrr wat abiiut lOOf) IT. 
Ihiriny thr firal C«»<> tn>nin* aho, b rrnaaing* wrrr 
rn'^otihti rrd •• rioar a* 7u* and a* far a* abi'ut 
90* Iron tht tarlK-aun lint. F.ianf nai Ion of lha 
Initial data *hc«wa tha h<^ ahix h airu«l>irr and 
w'tl n t h* <)ultt varlablt avtn on (hr tl<* arala 
of cm nInuU. In tht a^ll aanpK- of ahmbt 
tbtn|r«fl to data, thr avaragt valmlty bttwttn tha 
tvr< »pa<rrraft aaaaurtd along |h# ihrorttlcal 
ahorb n r«*al haa baan on tht ordar of 10 b«/otr, 
with thirbrttiftta of tha najer fltld dlaionifnulty 
ranging frr'« 10 to lOO bo. Wt>an tha ahorb tabaa 
thr ordar of a olnutt to or-va ftoo ona aparr- 
craft to tha othtr tht appArtni ahorb thlchrtaat 
ran rhangt atgnlMcgncIv. Othar ftatura* can 
Chang* aloe ouch a* tht foot of tht ahoih, and 
tht ovarahoot rtglon, or raglon of anhancad (laid 
atraniih Inatdlacaly bahlnd tha ahorb. At claaa 
lha ahoib can avan ravaraa Ita antlon aftar 
croaalng ona aparacraft and not roach tha oacond 
apacarraft SOO km upacraaa. 


S*» ^A 


isrc riuo (bs£rvations initial 

CSSCA'iATIONS or rnGNCTOPAo^C VtLOClTT AND TWICE* 
N(S$ 

p c. 

C.^'TuttpTl (beth tx InjtftutP of (iROPhy^lCS A^d 
nanptjr^ PhybtCl, Unitartity Of CAlffonnia, 
lot An 9 tlct, CA 900?A) 

( M Onppnstadt (7ftii S/%t«rn Gnoup. Nodondo Baach, 
CA 

P.C. HgT^COCb (Invwrtal Cot1p9t. londor , 

(nglgrl) 

*• G Oyalspn 

A. I tbcPhfrron (both at InttUutf of Gpop»^»mci 
I' d PlgratAry Phytfes, UnUanstty Of Ciltfomla, 
lot Angalai, CA B002A) 

Tha ISfC I ihd ? spAcacraft wa*^ iuccasifun> 
launentd mte highly alliptu 73 aA^t^ rad’i a|i jaa 
orb»tt O'* OctoPar 22, 1977. The twc spacat'aft a»'a 
in naa'iy identical o^biti with yanaMa Ttra'^ation 
ranging ergr gOOut 100 ba lO haya'-gl thou^pnj fcir 
At this •'■Iling tha Spacacegft hgya probad tha 
antire da-' he»»iphera of lha aqwatoeial niagneto- 
tjhere n,,rf*e^, data ara ilHI only a»ailabia for 
tna ♦irt* ffn orbiti. In tha single sat of 
•hagratnraj'f crossings that ft has baa*' possible 
to aia*ire to data, the I'wgnetopausa ovartoob 
t^'a sta'hcra't at 14 kr »ac' md the najor current 
Shat: uav astir^tad to be 75C ba thick 


aitbrnas In fpaet St 
Raierepulaatlona, 1 

Napoleon 1 (D), Wednesday 0630h 
L. J Ltnrerotti (Bell Laboratories). 
Presiding 
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which propagated away fron loral nonn. TWas# 
ayrnio fti the Ktlvcn-Ntlnttoltc pictura nf pulaa* 
linn gtnaration. In the lot* afiarnnon, wavaa 
with large artamthal wave n«aabrr art aaan which 
•ay bt d>*t to itiotabi Utiaa in the gradiant 
fil the tnrrgttic proton inttnaity. A third, 
rathti rare type of puliation can occur near 
local oidnight. Thtaa wavta art vtrv otonochro* 

•atic, have a large taat^tat wavaltngth, and 
art potariird tn tht »tridtnal plarr with a 
lirgr roaprtaaional conpontni. Tht plaana 
data ih.iwa effttia of both tht wave clocinc 
field and tiagrrtic prtaawrt ptrtuibai ions arvd 
aatiMtta of theft paraotiara auggtai that 
(hear Aoy well ba guided wavoa . 


S" 90 IhVlTCD * 4hCa 


MNETic crrccTs or magnetic 

PL'LSATI >NS 
Ahira Ha aaqa wa 

T ftTT f ai^'ona Laboratoriaa, 

Murray Hill, New Jtraay 07974) 

Maqnatic pulaationa near tha 
laaonant field linaa produce oaell* 
lating parallel electric field with 
the aattw period ea the pulaation 
itaelf. Thia electric field can 
regonantly accelerate charged per- 
tides with the velocity comparable 
to the Alfvdn apeed in the direction 
of the (leomagnetic field. Electrons 
St the plaarr.spsase end protons st the 
ring current may face this sccelere- 
tion snd may be precipitated to the 
ionosphere. Theoretical aamrary of 
•vch a process will be presented 
together with some observational 
evidence . 


4J l»vlTCC 

NnDVUlTION Of rNfiClTlC fARTKLES St HYDSO- 
hA' HiTlC •AVIS 

ChM Lin (Spare bcienree Dlv.« Geop.watc* 
Prc'^rae, Iniv. of Washington, Seattle, WA 
9A19S) 

Hodulationa of particle flusea by hvdroeag* 
netlc wavfg at frequencies of fr w*S waves have 
been nfae'ved frrm thrrnal to HeV energies. 

The parti te flusea at thermal er.ergles cacll* 
lot* Out <f phase with the energetic particles 
Tr.r tlui modulation Is largest at large pitch 
angles krr energetic particles (F ? 30 keV) 
ths smduMtlon c sn be understood bv the theory 
that particles respond suiabat Ically to i.ie 
stagnetlc field os* Illations The wooulatior 
at tht-raal energies depenas on tne type of 
Instabllliv Chat ausea titc nodu.atlon ae 
have eaarined as possible me,^anl*-« fer the 
atom ass( . lateo fi 4*S waves th<* bvlvir* 

Melon Iti tnstatlltiy and the drvft wlrmr In- 
ataMllty .oupled to the Irral Alfver waves 
(>eca>led r -suits from the ATS-h satellite shm 
that Chest inttaMlIties art a*tivt in the 
Btagnei oapiit-rr 


%P 97 iSrlTCC •'APt* 

f^lAJtI 2 .'*I''K STT*DTf< ’'f <ir f-b'ffr.Al f* 1 
NUA-'IPI'LSA' IONS 


A lKinf • I ore 

A Pedersen ( 1* i f at Spa e Ph*e|r« Depart- 
•tnt, tufopea Sp* e *g« **■ y. Ht'*-rdw 1 1 k . 

M< Hand) 

The Spherical double prohr elertri. *ield 
esprrt*' nt t»n the «p« • reft is 

des rlbed It is eh .w» that the irstr men* 
•eaoures •agf'#toaph»f i- . •eeneti. *»rai»., 
and aclar wind ele.trt' lie. Os wi«n g 
aenaltivltv will below one »V ■ fieslgf. 
feaiurea and 41agn>ati> eeperi-.ft* - 

foriaed tn orbit to •inderat.ind t*'e |n«t».«enf 
operatloe. are dla -iserd 


S" 97 

isir k9icNmc rifiD i)i^e»v*Ti mnui 

OlSIbVATT'iWS Of sunn VILDitTh ANI THllSNISS 

5. T AyaoU 

I.C flphtc (butb or Institute of (^opbyalra gnd 
flar»*iarv fhyalca, Unlvoraltv of California, 
too Angelea, CA 90074) 


L* *• isylffS »**►€• 

'iHilTASfOVS HlTTlSATtUm OISIAVATIONS Of 
ItYbAOMATsrTIC WAVES AT ClOSTATIONAJiY OUIT 

w. J. Hughes (llacbott Laboratory, laperial 

rollege, London SW^. C.f.) 

We review the reaulta obtained by atudvipv 
s i«ul taneruf •agr.etic fiald data Iron t)<a l'( LA 
and NOAA magnet oaet era on board three ger- 
atitionaty satellites (ATS 9, SH*^ I and SM‘ . 

A targe nyber of pulaatton events were ubsrrved 
during SIS days when tha aatellitea were close 
log^tler. TTie data was comparod using Suto- 
ipt.tra! and crois-apectral tachniquts which 
allowed uS to calculate the roharenca and phaae 
differtncaa batween the aignala saan on (ha 
aatellitea In additioe wa made a detailed 
arslyaia of tht 0.07-90 baV plaawa data frim tha 
I'CSD esptriatni on ATS A (or a faw selected 
events- TTiree diatinct typaa of pulsation tn 
the pc4 band were obaerved tn the •orning and 
early afternoon we found aaimiChdllv polarised 
pulaatiena with large aaisuthal wavalongch 


g. I . Am o 

f. b .ew"l . .ir. (hnrh at Spa. e «r)ence fe-ter, 
L'niv n* hew Ha^sblre. 7>ue^ae N1 
I. J. (ahj’l, tr (5 h-M ef rhwifs and Aatr-'n- 
r»v , tnl of winnes<*ts. Hlnneapnll*. NH *'-'51 

Slple fc 1 data a^d fon*uga*e Mp 1 e-*-be fv a ' 
data are b* Ing analvre-1 fer r* a»!ratt-n 
has been nbareved In earlier stui^les, a struc- 
tured 7 1 event c.rn bg » ►••rh rig**'* a-d lef*- 

handrd ppt a* I r at I --n ar • .an rap!''.' c'a'ge lit 
pels* I/at t.vn as a f.r'flnr nf t ln» and -r fre- 
qienrv. awggest Ing rbat the event oig*: be a 
■’■pcsite pf manv wave trains ronplfcatti ris- 
ing tone siru'turea eeer le dvr's-! era.*'* •' 

be -s» S'-'mew^a? unraveled whe* pelatlraTien la 
dlaplaved for tsample, an evert ev-lved 

lorn a rhevTpn-|ype etructure appare-tlv va* ibe 
a.iperp ra ft ion nf three tlgnal* laa l.lentlMej bv 
pet sM rat l<in) with different fine structure 
fepetftlnn perinda 7v#n though •Iple-Arherva'. 
’tpn‘.ig*ie' events •Igbt have verv alellar aper- 
trrgrema. the pplarisetten o' the elgnale cer be 
quite different, epperentlv due to the different 
lonoepherfc rnupllng ef the elgnala to the eta- 
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SPRi tolar and Intarplanatary Phyaloa 


Wtn tnalyirt ant ara conatatam with tha aarllar 
Infartmaa Ttta flonaar II obaarvat Iona at 
••aanitally a alr>|la poalciva tolartty Raaa baa« 
eevparad olib atjautcanaowa obaarvatlona tn tha 
acllpctr vhlrh ahow tha u«ual too a««tora of 
appcalca polarity and olth sapa of tha aolar 
photoaphar Ic flald (eoortaay of R Ih'ward)- A 
laria natbar of eroaainia of iha Iniarplanaiary 
Currant ahaat hava haan aiudlrj. XntaiK* «na|y«l» 
lia« ahnwn that l^a nag .vM Mil>t . o«p-<m-nt 
parpandUular to tha curiart ahaat la caro within 
a a«all atatlaclral unrartalntv and chat tha flald 
tanda to rotata at roaa tha currant ohtai fruo ona 
polarity to tha othar Tha trial Ion hatwayn rii« 
Currant ahaat and aolar wlr^d paraaiaiaik «Ukh a* 
danallv and (anraratura ha* barn lnva»t laai* J, 
apac If Ir a 1 1 V I ha antlcipatad iulnrldantr baiwaan 
Iha rwtiani at.aat and ih# intarfacr within 
Intarattlon raglona which aaparataa a^iilrratrd 
(r<iR dacaiaratad plaana 
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SOLAR A'IND strum STRUCTl.'Rl DURING THE 
LARLV PHASE OF SOUR CYCLES 20 AND 21 

I.T Nclia 

f M Dtvtt (both at Amtrtctn Scmnjt arid 

Ingirtaarirt^. Inc-, Camhrtdgt. MA 02 IT 91 
A I Lasarut 

I-D Sullivan (both at Cantor !or S aca Raaaarch 

and Dapartmani ol Phyatcs. MIT. Cambndgo. 

MA 02 139 ) 

We have extended tha inveati^ation of the vari- 
ation ot the aolar wind flow asaocieted with the 
aolar cycle by compering aolar wind atream pa* 
reratera for peri>la of 1 year ahortly after the 
minima preceding Solar Cyciea 20 anl «' 1 Duurtg 
the first year ot Cycle 20 . aolar wind data are 
available from the MIT detector on Mariner 4 . and 
average atream paramatera have been determined 
by Same et a. ( 19 ^ 6 . Ap I i 9 ?T) using i.nar- 
Larth aateliitea For all atrrama with amplitude 
g 150 a. the average ampiiijde A * ( 2 'j 4 11 ) 

am a, average maxir^.uff velocity V • ( 5 i.a ^ 
am. a. and average naif'Width A « fj 1 ^O.v) 
days, all derived from the Manner 4 data lor ]an* 

uary*]jly. lyo 5 . are not Significantly difter<*nt 
fro- the value* lo r»d t> Bami et al lor all ol 
I 9 ti The alight (« 2 a) difference ir average 
iraximyr velocity may be d«e t develwp*!.**nl of 
individual high apeed atreami with hell' 
diatance Ae nave ustd data from tne Mil in* 
strjrienta on IMF 7 and 9 during tn# corparapie 
pen vd Dl i- y ,.e 2 1 (June W'lj - May Ihf 

•vrragea of A « UJt ^ 13 ) i.m a and W (2 h 
^ 0 .» 4 tdaya were not aigntfuantly diflerent 
However V ( 5 n^ ^ 12 ) •kC a was - ja h|;ner 
than tne value for ail of &• indl . ating that 
high apeed atream* in the aptic plan- were 
faater during the time following the i^ioat recent 
minimurr 


low fRlullS^Y Ul‘T»A t»tss:n PU’MIATI-'NS 
ih THL at LAA N»AalRLD SPaCLchAIT RAI'I' 

PHASl K :wmUTI'>Na 


J Araairunp Ihoth at 
lory, fasaae'ta, Ca 


lei *ti'pul*lon lat>uia 
91101) 


Int rr planr ( ar « alr-trun drnail« flu tottl.m* 
In I hr llruuvn«> ra.Ri K * • It)** **• hiv* i«r 

atudieJ uatiig r«i«n*t«r 1*^6 Vlkii.R Juat ii- 
auri'< * 1 • . ) anJ A « >Hi - p'aar « 

■•a kur re.« nt • 7>irkr ■ ^*>rrval t-'nk • wvrfr ' i lit- 
he 1 1 o. ml r If Ji«i4n.. range ol .> t »• 1 *' 

Al 1 A llir p • kj;*- !»•*» .•* I hr Jr'i»l<« 

r lu. I •• t( I i .'wrr - 1 • ' * ' 411 j> I I . k ’ 

UtW* J >■« t>k I4i|u4 I till |fMt* k .<1 I ' t • <• 

.•ik t «l • I • t f • .t > r ... I > , I. r r il • •*. ••..irr* • « 

t I tit I u it I I « I r. I >. I ) • I •• ti r iitr > ' » r> 

H/ v< I • «M ■ < . ' .1 a I " c. ' * ^*** t” '<>* ' 
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I . <k i.t . ^1 • I t .1 > I rMlra I ' r i>v> i I t. • 
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INtlil.T fPtlTlU Uf KLP( TRONS AJID PIUTOhy 
ACl fl.LIUrU) IN TNt »CM SHOIR 


t ._ A. And er »on (PhyaK# Departarnt and apat a 
a< fence Lahuratury, Untv uf California, 
lerhvley. Fa. ) 

R P Lin 

UPutirr (both at: Spate Sclema Laborainry. 

Univ. of lallfornla, ierkeley, La. v«720> 
b. C. Lin 

K Parba (huih at: riaophyalie Pro|raa. 
Inlv. of wa»hlnfi«tn, braillt) 
f Hartei 

N. ki-ee (both al («ntrr d'btudr 
Ravunnaaenia Spat tale) 


The iaak*l and -2 «i>atetrali eaperlen.rd 
■ultlple bow kha> k (ruNkliig* at ab«>ut Wl9 I'T 
wn 27 OrtuPer lV/7. The biw •!•••< k kfukeltiK* 
were IJenrified by lar|r Incrtukrt in pr>t|.>n 
fluira In the range 2 to lU keV wtirn tin 
ahiM k ewvrd Farthuard uf the »pa r raft. 


Ttir kii«' • apparently paaard uv« r cIm- apace- 
craft four ttae* with an average tiae Inter- 
va) of a eeconda. The how ahu k ptuton 
fluke* were lOtKi ra*^ ai*^ aei*^ eV*^ ai 1.5 
beV , 50 at a beV. and 0.2 at 30 beV . Tt>eae 
fluke* are coaiparable to. but a ia.ru hat lower 
than. Ihoae prevloualy reported by Lin ^ a^. 
(W7a).l The new reaull la that a atead* 

Muk of alectiona In the range 2-S beV wa* 
found to accompany the upatreaa prutona. 

T»i« (lu«t. »«r« JOU «l'‘ .n"* rk * 
at 1.5 keV and 2.5 at 6 beV Nu ele. (r«>n 
fluk at 30 keV rould be detected at> -v* it.e 
ba- kgrouivd fluB of 10~^ In the aUuve unite. 
Splkie of elactrona upatreaa frua the buw 
ahock are well known froa prevloua work, but 
no atejdy upatreaa electron coaponer\t fiaa 
been reported ■ 


1. Lin. R f-, C.-.l. Rang, arid K. A. 
Anderaon, J. Oaophya Re*.. Tjf* *9'* (IR^A). 
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OiSfRVATtONS OF PARTICU BlUSTS ARC LTSTR2AR 
WA5*t5 FRJM THF RAUNCT?SFMtlU AT > 400 R| WITR 
TH£ VOYACtR-1 SPACCCRAn 


S. H. KrialAla 

E. R. Heath irepreaentlng the LE9 Taaaf* 

(both at: APL/JHl, Laurtl, Raryland 2C910) 

H. H . Ac una 
R. w. •ehanrwn 
R. R. Lapping 

N. t Neaa (rapreaertlng th« HbC Taaa)** 

(all at HASA/CSPC. Laboratory for latraiar- 
rtatrlal Rhyalc*. Craanbalt, HarylanJ 20771) 


The Voyager-1 spacecraft was launched towards 
Jupiter and Saturn on Septeater 5. Iv?** on e 
trajectory off the dawn side of the ««rt’ ‘e 
aaghctesi here at a aun-earth-spav tc t «: l angle of 
••95 to •• 100*. The esperlaent coaplrrer.t In* 
cluJes a low energv charged particle tnktrur«*h( 
(LLLR) and two flujmate aagnetoactere be-rtel 
energetic 25 beV) Ion burets (pressed t<. le 
pibtons) were observed well afiet the lest cru»a- 
Irg of the bowaheck (at — 175C LT on the 5th) In 
aaaoclatlun with upatreaa waves In the tugretU 
flald. The duration ot tha burata ranyei tr.n 
M r minute* to over 1 huur. and eecei led in t •ergv 
to — IOC beV. Anlactropv aeaaureacntk wed 
aakiXMa-to minlai^ ratios eitendtng tow tCv 1, 
witn the peak Intensltv coain* torn ti>* dlrr t ion 
of t'.e aagnetosphere. Deiieeeea Ir t l>e tUiJ 
aagnttuJe. enhanceaenis In raa nclae, and .Ijrgea 
in Held olrfLilon were obaarved aifc.iltahe ..>i| 
with the panicle burat*. Our tentatl.e irtrr- 
pratjtlun la that the oh*erved Iona originated In 
the aagnetokpiwr e. and propagated upatieaa to the 
petition of the epacocraM and ek Itrd the wawk 
The iapllcatlohk of the *agneeu*ph« . * ak • a^'jr.r 
ol lohk in the local Inierplanatary aidl.ji wul 
he diacuk»ed. 

* kevager LECR Team Haahera T R. Arasirong. W. 1. 
Alford. 0. Boattua. I Y. Ran. L. tlue^kler, 
b. n brlaigl* (Rl) and L J Lanteroitl 

** Voyager lAl. Teas *Wahete h I bees (Rl). ** H. 
A. una, k. g iehannun. L f Burlaga. k. 1. Lepping 
eiuJ R h Neubauar 





I 


u till' 

■ lb VIKIK 


ton*acouatlc-llke waves, alatlar to those 
frevtnualy detected by the Kelloc spacecraft 
fr'-a 0.3 to 1.0 A.U., ►ava now teen dele ted by 
the Vu>ager apa-e-raft Ir. the solar wind at 
Rwllocentri' radial dlttances oat V> I.T A.U* 

Hi«(h Lit rate wavefura lu-asurettcnta fr^v the 
V' >ai<«>r p]a*na wav** e«perinent» pr vide the 
first high re« luti'iH 1 r* 4 4cr.ry* 1 ire ape<'tru* 
yrame nf ii.e « wawL. T7*» V ytirer ape'' trograaa 
Sh-W tut the lult-S' 'JUitt- wave* u'.*lSt of 
narr ar-tgr.d b'^rats wMct. la;t lor a f^w leccnds 
•if lean. T:«* cw'iter treque-.-^ nf t^te tufltl 
fluctuate rap'dly ir. fn.,.«e ua.ia4ly in the 
ra-,|(«> l.rtween tr«e elo^troi a . I * .*. pia*aa fre* 
lierv y, a-.d fp. (fhra> wevei l.avr prev u ly 
f r, rel»rrej v a. l^a. I «. i* nci<.t.) Fur.arl- 

a •<!* ul tt e V- /agvr s|* tr gra*... w.ih k^Jii^ar 
a«-s«..»''eaenU tr^m tiw hg. , TV<^ Dlh 8, a%d 
Hawkeye 1 spa e raf t g*. t:<ai thw gpe tru* .f 
th' lui.-a j*ti wav«g Jelr ‘-d l> V apTr far 
frw ti • earf. are ei,,,.vigix. Jr-.tf'ti t •irv • 
tr kta*i' wa««*i dwiw ted ug'ktreat uf the earth's 
7-*# »e «, .inv» . h> jr t • * ktrraa .'4 ...t th* 
a lar witAi I r <a tr»e u .w . fg r rhii eX.^^e wtal* 
iar.li IT V . le aided ev.ier. e l*al the lu’.* 

*' »Ji* I -**«e wavwg dr'.e tf1 Ih the solar w.nd 
Ly Heii and Vn^a«r-r ar>- pr ;.atly driver. t> an 
Ir t Lrao Ir.' tat ;iitji| as r«at recently been sug- 
gegird by 3ar> U/T7J. 
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HIGH TIMF-RFSOLUTlOh OBSFNVATIONS 
OF tLrCTkOHACSLTK NAVls CRSfRATMi AT 
PISCONTINUI rUb is the !>0LAN RIM): 

m.LlOS 1 ASP 2 ‘MmOKY MODI ' 

H. R. hjrnatorf 

mr SuuV* uVr (both at Inatitut fuer 

Geoph)gik, 5300 Rraunac hwrig, 

Red. hep. Germanvi 

The ’’aeaory aeJr * of the Helios apace- 
craft* la triggerej by event Jete^ting 
alg''ri(hm> using magnetic arul electric 
fielJ cha rac t e r 1 1 1 ic A . The "magnetic" 
algcrithn is aennitive to large fielJ 
graJienta. The memory- reatiou* w contain 
keetwh-coil Jutj with Uf to 300 wg\e* 
for* Aa^eplrw per vruorij. 

M(’k‘ o( the events detecteJ Juring the 
prim.iry missions ot Rielioa ) anJ 2 were 
directional d i acon t inu 1 1 le - with an 
appreciable ih . Sear the current 
shretH of veveral d i Vvont i nui i lea well- 
delineJ wjve:rains and magnetic noise 
in d IrrguenvV interval between the 
lower hytiid and about half the electron 
gv ro- f r rqucnc y were observed. Analyaei 
uf some events will be presented 
including J wavenormal anaiysiv grid 
interpretation in terms of current in- 
stabilities parallel anj perpendicular 
to the wggnctic tielJ. 


S5 K 

I ROI'RPI Ii h OR MICRCSCUf ILIKTU'TU'NS 
IS r»l! Si'lAR n:sP HLTRLRS O.' 3NP o.s ai 
HRLION I 

)i ■ Prn-kat 

T TTn4T-..uer (br^tli at in*t. (.eophvs., 
Tcchn. Pnii. Braunschweig. I.h.i-. 

H. Scfw.-nn M.» a • I 1 anc ^ - I n - 1 . , rh»«.|k unJ 
Astropl' '»R, In«-T. cfttiateir. I’hv'., 
i.a I c h 1 , I . h . 1 . . I 

helu>c 1 pla m.t and m.ign«ti’ itt lJ 

J ♦: It tkt n- . * in. I P. S V' • ♦ « »m .1 

i.i I I He. fit I* I 1 r .1 f * a I .. H I ttt* •• i • u ^e J 

t. v|.,.! 4 w>i.ie<c..iU I 1 >K f ii.t f 1 'i> III the 
III win). . c r r e I ■« t I ng f)>« .1 1 1 1 *. i lena I 
I I >4. t >1 It tfti.. ir fit "III win’ ceed 
itid tin I ii I e r p I jnr t . 1 1 V m.igne’i field 
l»t » i4‘.u I \|itlni» wtve .i.»iiif> were 

-t pal .it t .1 . I "I t I'l St I'i I W It'l J 

t V u I I III. t 1 1 . 1)11 1 .(lit I " .It' T t » m J t ♦ t In 

I I lilt <1 I . 1 .1 1 . 4 1 1 t»i. ol ft • 1 4 r . 

'•Hi.t r).e«.t iw4'tht'.N bate )'t*e.. .. rj befere 
w*‘> '.tiijii’i H' liu>.* 

I tta t I . M >> I h t !♦» I a > win.) .it I AH , wi 
•M 4 jf'lt to 4c>m(aie Ut i i ob ce r v .t t i on- 
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GITPN}‘:TT D. a., ANDKRSON R. R. (both at University of Iowa, 
Iowa City, Iowa UfvA), SCARl-' F. L. , KltiiDRICKS R. W. (both at 
TRW, Redondo Peach, CA USA) and SMITH E. J. (JPL, Pasadena, 
CA USA). A Svirvey of Plasra Wave Observations from ISEF 1 
and 2. 


The plasrii wave experiments on the ISEE 1 and 2 spacecraft 
•re operating satisfactorily and have now provided a wide variety of 
measurements of plasma and radio wave phenomena in the magnetosphere, 
magnetos heath and solar wind. Essentially every crossing of the earth's 
bow shock can be associated with an intense burst of electrostatic and 
whistler-mode turbulence at the shock, with substantial wave intensities 
in both the upstream and downstream regions. Usually the electric and 
magnetic field spectruns at the shock are quite similar for both space- 
craft, although small difl'erences in the detailed structure are some- 
times apparent upstream and downstream of the shock, probably due to 
changes in the motion of the shock or propagation effects. Upstream 
of the shock emissions are often observed at both the fundamental, fp, 
and second harmonic, 2f", of the electron plasma frequency. In the 
magnetosphere high resolution spectrograms of the electric field show 
an extremely complex distribution of plasr.a and radio emissions, with 
numerous resonance and cutoff effects. Electron density profiles can 
be obtained from emissions near the local electron plasr.a frequency. 
Comparisons of high resolution spectrograms of whistler-mode emissions 
such as chorus usually show a remarkably close similarity between the 
two spacecraft with sr.all propagation delays. Other types of locally 
generated waves, such as the (n l/2)f^ electron cyclotron wav-'s, show 
more pronounced differences between the two spacecraft. High resolu- 
tion spectrograms of kilorcctric radio emissions ore also presented 
which show an extremely complex frequency- time structure with many 
closely spaced narrow-band emissions. 


GROUP ^ : 


WORKSHOPS 


NOTICE OF ISEE WORKING CROUP MUnTlNC NO. 1 


Page 2A 


TIME: 9:00 a.m., 10 December 1977 

PLACE: Room 160 (Tlic Library) 

Space Sciences Laboratory 
University of California, Berkeley 

ATTENDANCE: Principal Invest l£ator s , Co-Invcstlgntors , and Invitees 

of Principal Investigators 


AGENDA 


9:00- 9:45 "The Present State of Knowledge with Respect to the 
Structure and Motions of the Earth's Bow Shock," by 
G. Greensladt 


10:15-11:00 "The Present State of Knowledge of the Magnetopause," 
by B. Sonnorup 

11:30-12:00 Aims of Magnetosphere and Bow Shock Workshop 
12:30 Lunch 


1 : 00 - 2:00 
2:00- 5:00 

Review of dates for special study 
Arrangements for next meeting 
Discussions of data 


Experimenter Reports — if needed 
Discussion of : 


Experimenters who wish to work together informally on Fridav 


travel arrange- 

Vou can also use 
from San Francisco. If voj 
at Sl.L by ‘^:00. tl.ike BART 
the Central Carpus; the SSL 


9 Dcce-ber are invited to use tl 

space is available, as well as office suppart (e.g. 
ments, sccrc tar 1 . 1 1 . xerox, etc.). 

Maps are enclosed for those who wish to drive. 

BART. That service be',in.=: about S : 00 a.m 
get the first or secor.d train veu will be 
to downtown Pej'reli-.-, liutiphrey <;o-Barl to 
shuttle bus stops in the p.irking let at the north end of the carillon 
pla.Ta at S:.40, 9:10, 9:'.U, etc.) 

On Saturday wo will meet the first two trains with SSL vans. 

Look for thorn i:i front of tlic Ba.nk of America across the street from 
the Downtown Bcrkelev BART station. 

WTiile most people will proRablv choose to st.av in San Francisco, 
anyone wb.o would like acc«'"'od.i t ions in Berkeley for the niglits of 
9 and 10 December should cont.ict Dr. Kinsev Anderson (415/642-1313) 
or Cerrv Kollev (41 7297) . 
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GROUP 5 


RELATED REPORTS 


30A35-6002-RU-00 


CORRELATION OF GEOMAGNETIC PULSATION SIGNALS 
IN THE 10 TO 150 -SECOND PERIOD RANGE 
WITH CONCENTRATION OF IMF ORIENTATIONS 
NEAR THE SUN-EARTH LINE 


by 

E. W. Greenstadt 
Space Sciences Department 
TRW Defense t Space Systems Group 
Redondo Beach, California 90278 


and 

J. V. Olson 

Institute of Earth & Planetary Physics 
University of Alberta 
Edmonton 7, Alberta, Canada 


30 June 1977 

Submitted for clearance: 10 March 1978 

Prepared for Session LSR I I 1-8, Third General lAGA 
Assembly, Seattle, Washington, August 1977 

Research sponsored by the Air Force Office of Scientific 
Research (AFSC), United States Air Force, under Contract 
FA9620-77”C-001 8 . The United States Government is 
authorized to reproduce and distribute reprints for govern- 
mental purposes notwithstanding any copyright notation hereon. 


Space Sciences Department 

TRW Defense t Space Systems Group 
One Space Park 

Redondo Beach, California 90278 
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tpr thp spgnptic H-coppon«nt d«t« (toa 
Mttvburg* N. H. (L • The period 

toendt tec, tec «nd 129*249 

MC are investipated for loco) doyliao 
Roufi for 0 flftotn day interval in )yTb 
«nen 900d interplanetary data coverage 
Iron IMP J eaiatc. The integrated power 
in tne band 120*249 tec tenaa to 
increase with an increase in solar winu 
velocity while the power is essentially 
independent of the interplanetary field 
aagnitude. Additional correlations and 
interpretations will be presented. 


IMF 0911MTATIOR. SOlAfi WIND VUOCITl. AAO Pc 3-4 

signals a joint distribution 

C y Greerit ad t (Space Sciences OepartMent, TRs 
^ Defense and Space Systens Group, tedondo Beach, 
CA 90276) 

H.J Singer (Institute of Geophysics and Planetary 
Physics. University of California Los Angeles. 

CA 90024 Also Depirtisent of Ctrth and Space 
Science 

C.T Russell (Institute of Geophysics and 
Planetary Physics, university of California 
Los Angeles. CA 90024 

J.e Olson (Institute of (arm and Planetary 
Physics, university of Aloerta, tdnonton, 
Alberta, Canada T6G2J1). 

Separate studies using the same aiicropulsation 
9«ta base in the period range 10’ ISC seconds 
Mvf shown that signal levels recorded during 
Sept-. Oct , and Nov 1969 at Calgary correlated 
positively wim Doth solar wind alignmert ©f me 
INF and solar wmd speed. Out each correlation 
contained enough scatter ic allow for influence of 
the other factor, and pernap« other factors as 
•ell how joint correlations of velocity and 
field direntlon with parameters representing 
hourly dl *.tr Ibut 1 Ons rather than minima of IMF 
onentai*or angle display the relative effect of 
the twc agents on mlcropulsation signal levels, 
•ith thrf'Sholo effects and a reduction in overall 


THI APOL NA^rrOKCrn NITWCU: a bbizp 

OL^UPTION 


I. C. HutcMnaor 

C. y. Taascytane* (mil ali Air Force Gecplgralea 

Meboretcry, Hmr.accm AfB. NA 

The eeven-etatlon amcr.et:meter netwert of th* 
Air Force Je:pAyalcf Uberetcry le currently Ir. 
cootLnueui operation, five date*ecIle'tlor. 
•tetlore (Newport, ii'A, Rmpid City, 3D, Ces; 
Di^laa, 12!, li:urt Clemer.e, HI, end ^dtury, HA) 
form e Seoc-ia eett^vest chelr. et 1* ^N correc- 
ted |e:Be(T#tlc letltude. Tww othere (I^bcjc, 
CA, end Te<:e, f**j ere aepereted by S60C a et 
9C ^ corrected geomefr.etlc letltude. The prln- 
elpel Inatrumrrita, IdentUel et ell atellona, 
include a lhrv«-''otipcr.e&t eeturmtle-core megne- 
temeter tc mne^^re the aurfece field end e 
U.ree-coepcr.vnt Induction-coil meg’ettnrter to 
mceiure lie tlar drrSvetlve. ier.sltlvlties ere 
•bout C.l geasm end C.Xl |«ne-Ki, end sea^.ir.g 
frequer.:lea ere one end five 9ea;le9 per second, 
reapectively. The dete-collection atationa are 
net menr.ed; see ^ureaenta ere made end prcceaaed 
automati ceily hy elcrDprc*eea.yr-beaed equipment 
et eech atetlon. itetiona ere eyr.chror.l led end 
eontroUeo remctely from the dete-ecgulelllor. 
station et Afll tr. Heaaechuaetta, OutbLur.d con- 
trol end Inboar.d dete-returr. algr.ela ere trer.e- 
mltted or. dedicated ccMer-lel vclce-greie phone 
llnea. Slg^iel-pr.^pegstlon tlmea tc end free ell 
atetlona ere ertlflcle.ly eede to o* Idertlcel, 
ec aemt'll>'4 tlmea are almul terisoua tc wltntn 
about one mlllleeccnd. forverd-errvr-ccrrection 
technlquee ere used tc eature eccurate date 
trmnmlealor.a, Date from all sever atetUna er* 
pf«eeeeed and erchlvad In near-rae* time (7 a 
dedicated mlnlc.jmp..ter; values of the field and 
lie tima derivative are evaliable within twenty 
eeconde of the earns ling time. 


9TCM ay^nuTinm t: t»v nr rrarnff-yry. 

NfKT'; 'srm afll lymrTOHnTa data 


p. J. hnechc (both et Atr Force Ueephvelca 
Uberetorv, Henecem AFh, HA. 0)^11 


Using Nlgh>tfme*reeelutlen ■•gnetegraae frea 
the AFCl megnetoaetar network, we have ebaenred 
Storm Sudden covtencaaMnte (eac'el Crevellng 
ecroaa the earth from local noon toward local 
mldnlyht et epeeda of several hundred km/aec 
Direction of travel le from teat to west In the 
morning hemtephere end from west to east In tha 
afternoon he«laphere. T>te aae algnal broadana 
at It travelt; l.a.. later features travel more 
alowly Chan early onas. The sharpest flald 
ehsigea occur at Che atationa closeac to local 
noon. For these sac's which hava been related 
to a specific solar flare, average propagation 
speeds have been determined. Details of several 
sac's are preeented and an overall sec pleti.re 
la outlined 


Plasma Convection, 2 

Banyan West (C). Thursday 0B30h 
J D Craven (University oMowa), 
Presiding 


P1EL1>*AUCNEC ri/RRDTTS, ODNVBCTION CLECTR.C FIELDS 
AND I'LF-ELF WAVES IN THE CUSP 

M. A. Seflekoe 

T.' A. >otcmre (both et; APL/JHU, Uurel.Hd. 20910) 
P. H. klntner,Jr. (School of Electrical Engineer- 
ing, Cornell University, ithece. H T. 1AI)3) 

J. L. Creen (U of lows, lows City. Iowa 52242) 

We present two sate of elmultenecue obeerve- 
tlona from the TRIAD end HaWREYA epacecrefl ec 
low eltliudea over the south polar cep. These 
date ahjw that In and naar the polar cuip Chert 
etlat several relatlonahlpa between f 1 ald-el Igned 
Currents, convection electric fields, LTF-ILP 
tegnetlc nolee, broed-berMl electroetet ic noise 
and Interplanetary magnetic flalda The mi^at 
important ralatlonahtpa ara: 

1. The Region 1 parmanant f lald-allgntd cur- 
rants ara locatad Inalda the region of aunbord 
convection end therefore on closed f laid- 1 Ir.as . 

I. The pcler cusp f leld-el Igned currents ere 
located inside the regions of entleunwerd ronvec- 
tlun. 

3. The obecrvetlone era coneletenc with e two- 
cell convection petterr. evMscrlc in one case and 
with stronger convection on the dusk side In tl«c 
other. This le eaplalneble by modala which re- 
quire Interconnection of Interplenet ery aegnetlc 
field llnea with those of the geomagnetic field. 
FutChermora, this ragloo of mesimum matglrg 
apiaars to shift to either side of local nuon 
depending upon the ecnea of Che interplenviery 
maer.etK field sector. 

4. In end near the polar cuap, field-aligned 
currerte end convection veloclli gredlcnte coin- 
cide with regions of ULP-ELF magnetic nclae and 
brued'tend alectroeteclc noise. We offer thle 
ea avidcnct for the generation of thaae waves by 
the f ield-ellgned currents. 


SOW SHOCK PROTON BLAH WIDTh ANC OBSLRVATIONS 
OF BOb SHOCK Alpha PARTIClIS 

J. Bento** 

G 0 Sanders 
H I hMIj 

r w Treeman (all at Oepl of Spare Physics 

and Astronomy, Rice University, Houston, Ta. 

77(Xn. 

Analysis of data from the Apollo Supra- 
themnal Ion Detector (apenmert (SIOO m con- 
Junrtion with (aplorer 3S irmgnelometer date 
has sN>«n that the flua of bow shock ions 
(energy 1 to 3.S kev/q)* depends on the 
onrrialion of the Ixal interplanetary magne- 
tic field (IMF) The distribution of the flui 
of ions Into me detector as a function of me 
angle between the detector look direction and the 
INF has been determined for a time when simulta- 
neouS Slot and (ip 3S data were available The 
width of the distribution determined m this 
manner is about 20 to 30 degrees. Hoi^ver some 
bursts of bow Shock ions have been observed 
s ikiul taneuus ly in all three SlOls, whu*i laiplies 
a t>ejm whose width is at least S6 degrees In 
sore individual bow shock ion spectra a ;eak 
with twice the energy of the proton pea» is 
Observed The ratio of the flui of the second- 
ary to that of the proton peak is a tew 


percent. These spectra art consistent wItN 
those that would be eapected from solar wind 
protons and a-part1cUs which are refiKted 
frt>m the bow shock Into the foreshock region. 

*(3.S keV/q Is the mailakjm energy per charge 
ol^ervgble with SIOl). 


RAF-IO ANTI3JNWARD FLOWS IN TH( DISTANT GCO- 

hagnltic tail. 

P. ShuU 
0 A. Hardy 
M K ■ Mills 

J. b. Treergr (all at Dept of Space Physics 
and Astronomy, Rice University. Houston, Ta. 
77001). 

Observations in the geoawgnetic tall at 
lunar distance with AiSLP SIOC Indicate high 
velocity plasma streaming In the anti-sunward 
direction along the field lines of the high 
latitude tall during quiet times In the awgneto- 
sphere Bulk velocities range upward from 2S0 
ke/sec, kT, ^SO -200 eV, and n MO'* • 10'^ 
1ons/cm‘. These ions differ from the lobe 
plasma, which is much cooler, and from the plasma 
Sheet, where the bulk velocities are near tero. 
Also, these numbe** densities are less by a 
factor of *100 than those usually found In the 
lobe plasma or plasma sheet. Sporadic double- 
peaked energy spectra are observed It is 
speculated that this flowing plasma was 
decelerated out of the polar Ionosphere. This 
flow appears sufficient to maintain the plasma 
Sheet, at least during the quiet times when it 
Is Observed 


(VI0(NC( FOR H(AW IONS IN HAGN(TOSH(ATh FLOW 

H. K. Him 
G. C. Sa nders 

JTw. Treeawn (all at: Dept of Space Physics 

gnd Astronomy. Rice University, Moulton, T*. 

770CI). 

A search was made for heavy ions In the 
magnetosheath flow using the suprathervrtfl Ion 
detector eiperiments deployed on the lunar 
Surface These Instruments measured the energy 
per Charge on positive ions in the range from 
10 ev/q to 3S00 ev'q Recent analysis of magne* 
tosheath data at nign time resolution reveals the 
caistence of secondary peaks m the counting 
rale data naving energies per charge of 4 and 
8 times that of the priwgry proton peak It is 
believed that these secondary peaks are due to 
the presence of heavy ions and are interpreted 
as evidence for the existence of Me* and C** 
ions In the magnelosheath flow. These me* and 
0** peaks are seen at different timts suggest- 
ing Independent sources for the lens 
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3. NEW RESEARCH 

We list beiow additional projects initiated under this contract but 
still awaiting completion. 

1. IMP-7 diffuse boundary crossings. 

2. imp- 7,8 interplanetary shock observations. 

3. Voyager-Hel ios wave comparisons. 

4. IMP-7, Voyager shock and solar activity observations, September 
1977. 

5. IMP-7, ISEE-1,-2, Voyager- 1 , -2 , Helios-2 interplanetary shock 
observations of October 1977. 

6. Fireball phenomena, IMP-7 and other spacecraft. 

7. Foreshock dynamics, IMP-7,8 observations, July 197^. 


